Inhibitory effects of (S)- and (R)-6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acids on tyrosinase activity.
The inhibition of (R)-, (S)-, and (+/-)-6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acids (HTCCA) on mushroom tyrosinase was evaluated. All HTCCAs inhibited the tyrosinase activity. The ID(50) values were 1.88, 1.84, and 1.88 for the (R)-, (S)-, and (+/-)-HTCCAs, respectively. The inhibition kinetics analyzed by Hanes-Woolf plots indicated that both (R)- and (S)-HTCCAs are competitive inhibitors of the tyrosinase, with K(i) values of 0.83 and 0.61 mM, respectively. Dimethyl sulfoxide (DMSO) was also tested for its direct inhibitory activity against the tyrosinase and its potential influence on the tyrosinase inhibitory effects of (R)- and (S)-HTCCAs. DMSO, a widely used solvent for tyrosinase inhibitors, was found to dose-dependently inhibit the tyrosinase activity. Addition of DMSO in a tyrosinase digest containing either (R)- or (S)-HTCCA further dose-dependently reduced the tyrosinase activity. These data indicated a potential to use a HTCCA as a tyrosinase inhibitor in food, cosmetic, and medicinal products and a need to improve the solvent system for the studies of tyrosinase inhibitions.